This paper is concerned with the correlation of the oil dielectric strength and the previous history of a number of distribution transformers of the P. P. C. (Public Power Corporation) from the region of Eastern Macedonia and Thrace. Our samples come from distribution transformers from the Xanthi area and from the broader region of Macedonia and Thrace, Northern Greece. In the Xanthi area there are 1631 distribution transformers. In the broader region of Macedonia and Thrace 39963 distribution transformers are in the network. Our work is a continuation of the work reported in CIRED 2001.Our effort is concentrated on the establishment of a statistical model which would relate the dielectric strength with the electric stresses to which a distribution transformer is subjected as well as its previous history. It is to be noted that the measurements of the dielectric strength were carried out with the aid of a Foster test cell according to the BS 148/78 standard.
INTRODUCTION
Transformer oil is a vital component of distribution transformers (15-20 kV). Its electrical behavior is determined by a variety of factors, such as, electric stress, transient phenomena, oil purity, filtering cycles, area and volume effect, viscosity, temperature and pressure [1] [2] [3] . These factors result in, what we call, ageing of the transformer oil and, consequently, of the distribution transformers. An aged oil presents a rather low dielectric strength; therefore it is unfit for further use. For the control and measurement of the breakdown voltage of the transformer oil taken from the distribution transformers, a Foster test cell was used (BS 148/78) with Bruce profile electrodes of 50 mm diameter and a gap spacing of 2.5 mm. The breakdown measurements were carried out according to the P.P.C. distribution regulation No20 [4, 5] -3868  41  7  1  M-1927  51  27  0  M-5975  39  6  1  M-5153  50  30  2  M-6500  24,5  26  14  M-1798  32,5  6  0  M-3993  47,5  28  6  M-4015  50,5  9  3  M-2610  28  6  24  M-4377  37  24  7  M-7352  48,5  15  0  M-623  36,5  15  4  M-681  37  24  0  M-2339  24  24  3  M-2208  42  28  4  M-2360  61,5  6  13  E-1521  20,5  6  2  M-185  60  14  2  M-139  38,5  18  3  M-3922  48  5  1  M-3810  37,5  26  1  M-303  56  10  2  M-5282  49,5  30  0  M-2903  49  4  1  M-25571  33  4  22  E-1101  47,5  18  1  M-4208  46  8  1  M-576  26,5  4  10  M-5514  37  24  9  M- 
DEVELOPING A STATISTICAL APPROACH
The brief presentation of the results of the measurements which were realized in the sample of the 219 transformers regarding ageing (Y) and breakdown voltage (Z) and in the sample of the 149 transformers regarding the number of malfunctions (X), is being made with the aid of frequency tables. In other words, for the independent variable, a frequency table of discrete variable is used, whereas for y and z frequency tables of a continuous variable. Moreover with the aid of these tables, the arithmetic mean, the median, the mode, the percentiles, the variance, the standard deviation, the relative standard deviation are calculated and useful conclusions are drawn. Finally, the bar chart of x, the frequency histograms and the frequency polygons of y,z are given and investigated w.r.t. the positive and negative asymmetry. 
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DISCUSSION
In this paper, a number of distribution transformers is investigated w.r.t. their oil breakdown strength, their past history which includes phenomena that might overstress the transformer insulation. This work is an extension of previous efforts [6, 7] regarding distribution in the northern region of Greece (Macedonia and Thrace).The results show that we should concentrate to the linear relationship which seems to relate the number of malfunctions(x) to the breakdown voltage (z).
CONCLUSIONS
As shown above ,from the study of linearity of the relationship z=-0,226x + 33,458, in case of malfunctions, the breakdown voltage of the 149 transformers -the lifetime of which is between 0 and 35 years-tends to stabilize around 33kv which approaches the limit of the acceptable breakdown value according to the IEC 296/82 standard. 
